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(57)Abstract: 

PROBLEM TO BE SOLVED: lb obtain the subject copolymer having a single 
peak and a narrow molecular weight distribution by polymerizing a specific 
protected phenol compound, subsequently block-copolymerizing the resultant 
product with a (meth)acrylic acid alkyl ester and further copolymerizing the 
resultant block-copolymer with a (meth)acrylic acid ester. 
SOLUTION: A compound of formula I (Rl is H or methyl; R6 is a 1-6C alkyl), 
in which the hydroxyl group of the phenol residue is protected with a 
saturated aliphatic protecting group, is homo-polymerized or copolymerized 
with a vinyl aromatic compound. Subsequently, the resultant product is 
block-copolymerized with a (meth) acrylic acid alkyl ester of formula II (R2 is 
H or methyl; R4 is a (substituted) 1-12C alkyl or a heterocycle]. Further 
subsequently, the resultant block-copolymer is copolymerized with a 
(meth)acrylic acid ester of formula III [R3 is H or methyl; R5 is a (substituted) 



7-15C ali cyclic group or an alkyl having the alicyclic group]. Then, the 
protecting group of formula I is removed to obtain the objective copolymer. 
The obtained copolymer consists of a structural unit of formula IV to formula 
VI and has a number average molecular weight of 1000-50,000, a ratio of a 
number average molecular weight (Mn) to a weight average molecular weight 
(Mw), Mw/Mn, is 1.00-1.50 and a ratio of formula V/formulae (V+VI) is 1/9 to 
9/1. 



more kinds of an acid unstable group, and includes average 0-80 mol.% total 
amount of the acid unstable group based on the total of the phenolic hydroxyl 
group of the formula and carboxyl group. 



(Rl, R2, R3, R4, x, y, p, and q is the respectively same meaning as the above.) 

[Claim 7] The chemical amplified positive-resist material according to claim 5 
or 6 characterized by furthermore blending (E): solution control agent. 

[Claim 8] The chemical amplified positive-resist material according to claim 5 
to 7, characterized by furthermore blending (F): a basic compound as an 
additive. 

[Claim 9] The chemical amplified positive -resist material according to claim 5 
to 8, characterized by furthermore blending (G): an aromatic compound which 
has the group shown by =C-COOH in a molecule as an additive. 

[Claim 10] The chemical amplified positive-resist material according to claim 
5 to 9, characterized by furthermore blending (H): ultraviolet ray absorbent 

[Claim 11] The chemical amplified positive-resist material according to claim 
5 to 10, characterized by furthermore blending (I): an acetylene alcohol 
derivative . 
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(wherein R7 and R8 are hydrogen atoms or straight-chained, branched, or 
cyclic alkyl groups having 1 to 8 carbons. Or R7 and R8 may form a ring and 
when forming a ring, R7 and R8 is straight-chained, or branched alkylene 
group having 1 to 8 carbons. R9 is a straight-chained, or branched alkylene 
group having 1 to 10 carbons and d is 0 or the integer of 1 to 5. A' is c" -valued, 
straight-chained, or branched alkylene group having 1 to 20, alkyltolyl group, 
alkyltetrayl group, arylene group having 6 to 20 which may intervene the 
hetero atoms, and may be substituted by a hydroxyl group, a carboxyl group, a 
acyl group, or a fluorine atom. B is -CO-0-, -NHCO-0-, or -NHCONH-. c" is 
the integers of 2 to 4, and c"' is the integers of 1 to 3.) 

[Claim 5] The chemical amplified positive-resist material characterized by 
containing (A) organic solvent, (B) the high-molecular-compound as a base 
resin, according to claims 1, 2, 3, or 4, (C) acid generator. 

[Claim 6] The chemical amplified positive-resist material according to claim 5, 
characterized by furthermore blending (D): A high molecular compound 
having 3,000-300,000 weight average molecular weight which has a repeating 
unit of the formula(l), in which a part of hydrogen atoms of a phenolic 
hydroxyl group and/or a carboxyl group is partially substituted with one or 



be substituted by a hydroxy 1 group, a carboxyl group, a acyl group, or a 
fluorine atom. B is -CO-0-, -NHCO-0-, or -NHCONH-. c is the integers of 2 to 
8, and c r is the integers of 1 to 7. ) 
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(wherein RIO and Rll are hydrogen atoms or straight-chained, branched, or 
cyclic alkyl groups having 1 to 8 carbons., R12 is a first-valued hydrocarbon 
group having 1 to 18 carbons,which may have the hetero atoms. RIO, and 
Rll, RIO and R12, or Rll and R12 may form the ring and when forming a ring, 
RIO, Rll, and R12 are straight-chained or branched alkylene group having 1 
to 18, respectively. R13 is a tertiary alkyl group having 4 to 20 carbons, a 
trialkylsilyl group in which the said alkyl groups have 1 to 6 carbons 
respectively, an oxoalkyl group having 4 to 20, or the said general formula (5). 
a is the integer of 0 to 6.] 

[Claim 4] A high molecular compound according to claim 3, characterized in 
that the bridge group having the C-O-C group expressed by a general formula 
(4a) or (4b) is the following general formula (4a m ) or (4b' M ). 



carbons, or a phenyl group substituted or unsubstituted by halogen atoms or 
cyano group. Or R3 and R4 may join together mutually and may become - 
COOCO-. R6 is the following general formula (5), the following general 
formula (6), a tertiary alkyl group having 4 to 20 carbons, a trialkylsilyl group 
in which the said alkyl groups have 1 to 6 carbons respectively, or an oxoalkyl 
group having 4 to 20 carbons, pll, pl2, and p2 are positve numbers, ql and q2 
are 0 or positive numbers and are not simultaneously set to 0, and pll, pl2, 
p2, ql, and q2 are 0<pll/(pll+pl2+p2+ql+q2)<0.8, 
0<p2/(pll+pl2+p2+ql+q2)<0.8, 0<(pll+pl2+q2)/(pll+pl2+p2+ql+q2) <0.8, 
and pll+pl2+p2+qH-q 2= 1. x is 0 or a positive integer, and y is a positive 
integers, and x and y are x+y<=5. k and m is 0 or a positive integer, and n is a 
positive integer, and k, m, and n are k+m+n<=5. ) 
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(wherein R7 and R8 are hydrogen atoms or straight-chained, branched, or 
cyclic alkyl groups having 1 to 8 carbons. Or R7 and R8 may form a ring and 
when forming a ring, R7 and R8 is straight-chained, or branched alkylene 
group having 1 to 8 carbons. R9 is a straight-chained, or branched alkylene 
group having 1 to 10 carbons and d is 0 or the integer of 1-10. A is c- valued, 
aliphatic or alicyclic saturated hydrocabon group, aromatic hydrocarbon 
group or heterocyclic group which may intervene the hetero atoms, and may 
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positive integers, and x and y are x+y<=5. k and m is 0 or a positive integer, 
and n is a positive integer, and k, m, and n are k+m+n<=5. pi and p2 are a 
positive number, and ql and q2 are 0 or a positive number and are not 
simultaneously set to 0. and pi, p2, ql, and q2 are 0<pl/(pl+p2+ql+q2)< 0.8, 
and 0<p2/(pl+p2+ql+q2)<0.8 and 0<(pl+q2)/(pl+p2+ql+q2)<0.8 and 
pl+p2+ql+q2=l.) 

[Claim 3] A high molecular compound having 1,000 to 500,000 weight average 
molecular weight which has a repeating unit of the formula(3), in which a part 
of hydrogen atoms of a phenolic hydroxyl group and/or a carboxyl group is 
partially substituted with a general fomula (4a) or (4b), to form 
intramolecular and/or intermolecular C-O-C group and to crosslink the 
compounds with the formed intramolecular and/or intermolecular C-O-C 
group, and includes average 0-80 mol.% total amount of the acid unstable 
group and croBslinking group based on the total of the phenolic hydroxyl 
group of the formula and carboxyl group. 
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(wherein R is a hydroxyl group or OR6 and include at least one of a hydroxyl 
group. Rl is a hydrogen atom or a methyl group, and R2 is a straight-chained, 
branched, or cyclic alkyl group having 1 to 8 carbons. R3 is a hydrogen atom 
and R4 is -COOR5 (R5 is a hydrogen atom or a straight-chained, branched, or 
cyclic alkyl group having 1 to 8 carbons), or an alkyl group having 1 to 5 
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integers, and x and y are x+y<=5, and p and q are positive numbers and are 
p+q=l and 0<q/(p+q) <=0.9.) 

[Claim 2] A high molecular compound having 1,000 to 500,000 weight average 
molecular weight which has a repeating unit of the formula(2), in which a part 
of hydrogen atoms of a phenolic hydroxy 1 group andVor a carboxyl group is 
partially substituted with one or more kinds of an acid unstable group, and a 
part of the remaining phenolic hydroxyl group and/or carboxyl group reacts 
with an alkenyl ether compound or a halogenated alkyl ether compound to 
form intramolecular and/or intermolecular C-O-C group and to crosslink the 
compounds with the formed intramolecular and/or intermolecular C-O-C 
group, and includes average 0-80 mol.% total amount of the acid unstable 
group and crosslinking group based on the total of the phenolic hydroxyl 
group of the formula and carboxyl group. 
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(wherein R is a hydroxyl group or OR6 and include at least one of a hydroxyl 
group. Rl is a hydrogen atom or a methyl group, and R2 is a straight-chained, 
branched, or cyclic alkyl group having 1 to 8 carbons. R3 is a hydrogen atom 
and R4 is -COOR5 (R5 is a hydrogen atom or a straight-chained, branched, or 
cyclic alkyl group having 1 to 8 carbons), or an alkyl group having 1 to 5 
carbons, or a phenyl group substituted or unsubstituted by halogen atoms or 
cyano group. Or R3 and R4 may join together mutually and may become - 
COOCO-. R6 is an acid unstable group, x is 0 or a positive integer, and y is a 



[Claim] 



[Claim 1] A high molecular compound having 1,000 to 500,000 weight average 
molecular weight which has a repeating unit of the formula(l), in which a part 
of hydrogen atoms of a phenolic hydroxyl group and/or a carboxyl group is 
partially substituted with one or more kinds of an acid unstable group, and a 
part of the remaining phenolic hydroxyl group and/or carboxyl group reacts 
with an alkenyl ether compound or a halogenated alkyl ether compound to 
form intramolecular and/or intermolecular C-O-C group and to crosslink the 
compounds with the formed intramolecular and/or intermolecular C-O-C 
group, and includes average 0-80 mol.% total amount of the acid unstable 
group and crosslinking group based on the total of the phenolic hydroxyl 
group of the formula and carboxyl group. 



(wherein Rl is a hydrogen atom or a methyl group among ,R2 is a straight- 
chained, branched, or cyclic alkyl group having 1 to 8 carbons, R3 is a 
hydrogen atom and R4 is -COOR6 (R5 is a hydrogen atom or a straight- 
chained, branched, or cyclic alkyl group having 1 to 8 carbons), or an alkyl 
group having 1 to 5 carbons, or a phenyl group substituted or unsubstituted 
by halogen atoms or cyano group. Or R3 and R4 may join together mutually 
and may become -COOCO-. x is 0 or a positive integer, and y is a positive 
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and/or a carboxyl group is partially substituted with one or more kinds of an 
acid unstable group, and a part of the remaining phenolic hydroxyl group 
and/or carboxyl group reacts with an alkenyl compound or a halogenated alkyl 
ether compound to form intramolecular and/or intermolecular C-O-C group 
and to crosslink the compounds with the formed intramolecular and/or 
intermolecular C-O-C group, and includes average 0-80 mol.% total amount of 
the acid unstable group and crosslinking group based on the total of the 
phenolic hydroxyl group of the formula and carboxyl group. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
copolymer having a single peak and a narrow molecular 
weight distribution by polymerizing a specific protected 
phenol compound, subsequently block-copolymenzing the 
resultant product with a (meth)acrylic acid alkyl ester 
and further copolymenzmg the resultant block-copolymer 
with a (meth)acrylic acid ester. 

SOLUTION: A compound of formula I (R, is H or 
methyl; R 6 is a 1-6C alkyl), in which the hydroxyl 
group of the phenol residue is protected with a 
saturated aliphatic protecting group. is 
homo-polymerized or copolymerized with a vinyl aromatic 
compound Subsequently, the resultant product is 
block-copolymerized with a (meth) acrylic acid alkyl 
ester of formula II (R 2 is H or methyl; R 4 is a 
(substituted) 1-1 2C alkyl or a heterocycle) Further 
subsequently. the resultant block-copolymer is 
copofymenzed with a (meth)acrytic acid ester of formula 
III [R 3 is H or methyl, R 5 is a (substituted) 7-1 5C 
alicyclic group or an alkyl having the alicyclic group]. 
Then, the protecting group of formula I is removed to 
obtain the objective copolymer. The obtained copolymer 
consists of a structural unit of formula IV to formula 
VI and has a number average molecular weight of 



NIPPON SODA CO LTD 

MURAMOTO HIROO 
YAMASE YUKIO 
NOBUHARA YUKIKAZU 
MATSUMOTO HITOSHi 
SHIWIZU YUTAKA 



1000-50.000, a ratio of a number average molecular 
weight (M n ) to a weight average molecular wetght 
(M w ), MJM n , is 1 00-1.50 and a ratio of formula 
V/formulae (V+VI) is 1/9 to 9/1 
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zfl-fr&to t"- ^ *s&^(im^ tt*5 0 , -7j\ 

2 7 p pmMifiO^y t-HMAOt- y^vU&Eti3fc<D 

^yf>at*-#y|:«t iiftiflllt^/x^fifl 

-<O(Hfiffi$ra'J^L/c0T, 2. 8KOHm«/g^!i 

o/c 0 ifc, 5=fi6Lfc3J?y^-^ov^TGPC«r»JJfeU 
/c^f, M n - 9 0 0 0 , Mw/M n - 1 . 12 CD$H>& 

^fy^— -c*>y, NMKia ^^^L/c^m^-it^ii. 

m/n/p-=2 9/2 9/6-C*>ot W hO*A»fe, 




h'o^-y^U^ts t BMA t*r.m&'b'/* > h 

tL, *«UK>f ytf/v-/^ y b±?*>b* 

[0 0 2 8] sfcifeflj 2 
3f##iam RCfcS^T, TIIF 1 5 0 0 g <Hc, N 13 L 
50 5 y^/HSrflP*., *#T, -4 0t(:ft«fL/^ 
<b, PTBSTl^/W£lB*fffljWtTi«>\ K^miW 

^T(OPTBST#y-7-|j:, Mn 3 5 0 0, Mw/ 

^f/M^^yi/-F0. t-HMA 
0. 3*:JV<Dmttm* H*Mj5»ltT«T, 3EfcZ*&«: 1 

-CCDjtfy-^— fi, Mn- 5000, Mw/Mn 1. 1 
El- 1 ^TO^^<«JttLTGCIl<fc>?K^^S' 

m*tc*s^~-mmic*ti-zm&&#tes 99. o%t 

£>o/c 0 ~(Dtfy^— <OG PC^>W«rtrofc»f, Mn- 
5 50 0. Mw/Mn-1. 1 3 ^>^>ftsK y T*> 
ofc 0 o #f>;h,fcjKy-e— 1 0««:x^y-/n: 
^lt, mm&o. 5 g «r;jQ^r6 0^3^^ 

y -7- 7. 9g£^fc c «ico^;ic^dV> 

X s fcf&Wtm~&HZ>#V^— <0 I RAt^NMRfcitlfc 30 

IK:M, 8 9 0 cm 'cO^JlX^m^L, £t/cJC3 
3 0 0 cm 'ftifiir/D- K*!»iR**«H(l*iLfco 
NMR : &Jfc&, 2 9 p p mf tifi£> f — ^ #ffi$c. 2 7 
p pm^ifiWf- 0 p pmfj-ifr^^y *^~>\>* 

fc„ J^, £fifcLfc*y -^-OgHffil*, 2. 8 KOIIra 
g/g-?*>of;: D £fc, ^Lfc^y^-COV^TGP 
CSrjll^Lfc^ Mn - 4 3 00, Mw/Mn-l. 1 40 
3T?b*), NMRlCt *>fly£L/^m^jfc*Mi, m/n 

/p-20/1 a hcd*?^, 

yht, t - BMAt^y> U 

[0 0 2 9 J 3£ife#J3 
$[JK#lfi£vTK.:fc5^T, THF 2 5 0 0 ^+1:, ^ h 

y f>^4 o ^ y ^/I'Sr-atr*- h y yoyy/)^ 50 



»W¥ 1 0 - 16 8 13 2 
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m*., F, 6 0tC^L/£*5t), p - t e r t 

-/ h*->- a - yfvw*^!^ PTBMST 
btirt-) \*/i-bx*i'> 0. 2*r/\sb<r>mft(fo& 1 

- 1 1 5 0 0, Mw/Mn 1. 220WK'J7- 

^'Jl/-M 1 ^f«^ttT« KL, Klr.K&fc 

1 B*IWJ«M«LX, GCtCiO^^SrfitlRL/cio ^<*> 
&m-Cc7)#y-^ — li, Mn = 2 1 0 0 0, Mw/Mn 

i. 2 5<o¥#ft#y -efcofco ov>-c, istit;* 
8. 7%-c*>o^ 0 -<ntfvi— <r>G pc^ym t-rrotc 

ffr, Mn- 2 2 0 0 0, Mw/Mn 1. 2 5cDHH>ft 

#y-e--c*>ofc. o£*tc, j|f>^y-?-iog«r 

/—>V/Y)V*.>-- 3/1 (««lt) cD&<H8&U 
»*LT2 0%8tti:U »I«3g^J!]xT7 0tt 

7#y^-£tfaji*-t*\ Mtitt. m*&, 6 0'C-c5^fH]«: 
«U^M^y-7-8. 6gW: c ^Wjjttti 
fc*5V*T, bsC&tiH&lZ.&l-fZ>#V <7> I R&tfNMR 
Srff'JiiT, itt*L*i 0 ^cofcjJti, I R{C*5^T, 8 9 0 c 
m '^MX^m&U *>e>fctC3 3 0 0 c m-'ftifiC S 

Kfc«JMMWfc3*U NMR|:fcia2 9 p p mft 
ifi<7>f— ^^m^LTV^^SfitiR^itfco El:* 
Ufc^y (OBWffiii, 2. 3KOHmg/gT*>o 

ffr, Mn - 19 2 0 0, Mw/Mn 1 . 2 5<D^>& 
^y-e~'C*)'9, NMRCi 0M£LfcA-*A-W:*H, 
m/n/p- 6 0/5 0/5-?*>ofc, J£X _L c7> ^ ?5 ^ 

- t Ko^ry a ^ ^/U^. ^ U > - ^ ^- U >if ^ ^ > 
hi, ir b =7 t Kn f^^/u^ y h-t^^ > h 

y l — hir^^ >hH"tmft-/n y ^*K^(*3&s 
[00 3 0] tfcft^J 1 

'^ijii^^t, ^3#Bii^nx/-'^ffi^jc5>, 

JBm^S^-^toiS^ffV^, Mn = 9 3 0 0, Mw/M 
n-1. 1 1 <D**>*=»tfy^-£rm: 0 »<bKfc^y 
-7- 1 0 g $rx^y-;W:^LTM^J 1 \z.&tf Z> t 

fte^y CO 1 R&tfNMR Lrtio 
I R : 8 9 0 cm 'cD&JtX^jfj^ U fc^^l^ 3 3 0 0 



I 
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NMR:M, 29ppm#i5Wt , -^^L, 2 
7 p pmWifi<Df~ ^O-tf^SR*— ^>l:^ti 

^-«Oj|Hffi£»J&Lrt:tfr, 2 3 0KOHrag/g 
T#>ofc c ^Lfc^yv-|:ol>tGPC$ri 
Mn 6 2 0 0, Mw/Mn 1. 12cO)Ji 

',>tt*y ^-f#>o/c 0 jwhco^ts^, 

y t BMAO^^x/VtSC^^^t # ^D^>*^^ 
tS*&ifi9<£>p - k Ko**>^f > t- 

[0 0 3 1 ] ttnm 2 

m'&Tifr-&$Lm£'+T\\ Mn 2 1 5 0 0. Mw/ 

x % /x^;^m^^Jt^^y-^— <7) i R&m&Ltz.m, 8 

9 0cm'(OPMWL, i>fefcl:3 300cm'W 




«ffW¥ 1 0 - 1 6 8 1 3 2 
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♦ iSfc-^n— Kfc»Jfca***£*U 1 7 2 5 cm 1 

0, *>^:i:i 7 0 0 cm'(;*/^>^^» 
ft££ii*L 0 3a£Lfctf y^-cr>iSM£#J#L/c 

0r, 2 18KOHnn?/g-e*)ofc e t /c * 

y — CohtG PC£8'JaIL/c^ Mn 1290 
0. Mw/Mn=l. 2 5<DM^l) ^ — "CfcoTto 

Jfcl^l^T, ^•/I , TBMST-t^^> hcoy 

io iiT^o^(^«t/cd^ -*-ci±, *y -xh^ 

[0 0 3 2] 



T-^^rt^rf/il^m^^ 54 U^»i* T TtflBi 'if/ i£#ffi**#12 54 U^WW 
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